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m±nzm ixmmtitzmwnmt zm-immx- 
h^x. 

mfofflcomfrbmzmwmmztt txm t sv Masts 

x 1 0" 13 ~1 x 1 0-"mo l/cm 3 T'$>9. 

9. 9x 1 0- 12 mo \/cm*X*hhZk, Z¥f®Lkt 
*lt«JHlKi«^S«S. 

[ff*«4 1 m£Mft%mi,zm&mm-im}*mfo 
n&mimewibmtf 2 0 5 0 0 m* / g x-t> 0 . *» 

mmmco^m t <rm& 3-4 8 0 m v g x-h ■& -r 

sit mmti-^mmmm±mmm. 
imorffl&mfm 

[000 1] 
[0002] 

Mliteffi-f iWRj&^TC* 6-<fc, JfcRWS' yT/P& 

[0003] *m 

wmiz^%ix&m&%<r)WLm.ti i >b%\^ t *» 



m-mm-fcmmnmmmmizmi 
x h m*mmmwz&^x+ftmmti-f tim 

[0004] wz#>. mrnmmmmmmmiuz 
mix. *«*fc*»t**«iE««*srti±s*, mm 

cox *fl&-$Mm# £ fo± § * •§> fc*>tf>« * «r«ft36* 

£&3Me? (%) (i. TIB^ ( 1 ) 
Tstt ( 1 ) >K P 0 {±A*f3t^(mWcm-2]. V oc 
H«R1»E[Vh I BC J43i»HtS![*S[mAcm-n. 
F.F.tttt»&F (FillFactor) Sr^rf. 
77= 1 0 0 X (V oc x I SC XF.F.)/P 0 - (1 ) 
[0005] ±EW«Wfc IXte. mUf. EfBPF 1 0 
- 2 5 5 8 6 3-t&$B£(i. MW^tf8 0 n m 

ft (JBWRffitf*) <^«Ml»«fc:«rf 4«^iLhfc, 
WSflWWitf 2 0 0-5 0 0 nm?ft&*&fc*mi 

[ 0 0 0 6 3 *fc, ft!%2 0 0 0 - 1 0 6 2 2 2*HMR 

g; 10-300nm) t. fi&tfVhS&^aWtfKtf 
; 1 0 nmfelT) 

vimztix^i. 

[0007] 

#&Ji, ±K4>WfPP 1 0-25586 3*t$M<WRM 

m£ffiitz&mmmi±ffimm.imffl2 o o o - 1 o 

6 2 2 2^^«tiE«^S«S*«ifcfe**!8ffi3fc» 

[0008] -r**>t>, ±m<7)-m'm£°me>-m 
m®m±w>mmi. »mizts^xi>*;z%*mmti& 

izjfcKx*mtimmm®m?>m%i*%< * 

1 0 0 0 9 ] ±!B^Zoo^|g(2ie«cofe^liiS 
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^^-^tmm^i&rix it o t ^ommh hp 

i o o i o ] Etc. mco-^wmizimn&mm® 
m±mmm3.^tiizt3^x h^mwrnm^zm^n 

m^mizimm^mzt x+wzmm^i z t # 

m*tzBf&2tihm?Lcr>±Z £#/jN£^7t#>, WHOft 

ro o i i i «e*o6*«affl*»W6tt» 
mmm-himvmmzh^x. ni^m» 

( 1 ) +^moii^ffV oc o*£3H£T£ 

*g< ?>x\ mtinm%£.z+Mzmix'% %mx&, 

m v */I^-£M&*£3r-f 4 HM£ flURf 4 C k # 
"C#&<&4. 

[0012] *ftm* mm®m<7)GtmMizm 

&X%Ztit:i><7)?$>*) . tt*ifc#taJ*«Ws£irr&. 

ffl*»WI*llflW*i k * IWfc-f * . 
[00 13] 

seas fL««^^ j»m(c^LTftisv vfiAtcss 

£ft4Jf£jWT^$tf4<:k. av/xtt. #Jft 

mi mitwrn^coimmm^mMMizm^m 
wizmwzix&mfrbTmMmizttixmhm^ftwiz 
iimtizmzfrifxm-Zit&ztitzxr), msm 

[0014] -ffcfc^ gftB5*#t4¥$ 

k . m%m±.izm ixm.% tuz&mm 

2H/0**£fc» *f«5k-*4#*ffi£ili0W-4. 
[0015] *3&tDitfHte*»i. ^NWMtft*^** 



^m»*«si*ifc*jv^, m£®Kmi / z£y)*k®.iwtik 

M&X < i&mth Z b 1fiX'% 4 . -tKhh , 

jauM^sr«»r4 ; t tfxz ibtuz, mumm 
wm-commizb v \x m^a* i (n«w£ii 1 2 ) t 

RKLl-£±j£-f4RJ»D3k£ (Sixm»Sc7)^4) <D 
»K*®«§-li:4;k ifitciO, ttftfcft 

[ 0 0 1 6 3 *hbj^*jv^t, r&mizmz 

3Bjjrafc**>fi^ffiBfcEB$*i4 

^<2a-r4firt^i^fe»©*^A«^{2a^4 
ix^&w&z*?. 

[00 1 73 m*.Ks *rt*^)Ji3&»i5>iW«^)Ji(C3Wt 

a§^4«<^3*>, -a5^Ko^a«is]±^-fe*is#^ 
&tfmimzb&vmxhixi>^\ miz, 
mbm®mbcrm£.mw.ztihmv>oh. 
^om®±<vmmm®m*imLfi:w&. m«<?> 
mmizimt&mn&mmimmmft&mnmi.z 

[00 1 83 tic, *%W<r>%Mmizte^Xte. M^U 
<0JBti3»t4fe3BR«af«3& t l x l o- 13 ~l x l o- 11 
mo l/cm»fi9. ftrtgPOJlfcj3(t4fe3R 
"8W*«kft^^JBfcfe»t4fe««»af«k«>ll*« 1 
xl0-"-9. 9X 1 0-' 2 mo \/cm*X'b&Z 

b, tfvttiw mzx"). *m#%mftiz*5rtzyt 
nssmmt* <om®tzit>)±.zitic\btfx-Zi>. 
[ooi9j zzx\ mm<vmzm&&mwim®%. 

*flXl0- 13 mo l/cm35fc?ST*4k, «firt^)a 

Sfes** i ji^t4fe'ea*^4. «i*iaKo«tc 
4k, mmiwwzti&i><7)com)iizm : ?-&Azti& 
izm&&mm®&bmn&(r>mt l zm&$Mim® 

gWMlxl0" 14 rao l/cm**ffiZ'h&b. M 
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tit. mmco£M&m&tfm?tz>t5Ztitffo 
[oo2o] zlx. mt mmcom&frb . fti*jaw> 

«te*S»tSfe*Rif«*tt2x 1 0" 13 -5X 1 0-»«m 
o l/cm3-e£>££fc#J: , 5*? : £L<, 4X1 0" 13 ~~ 
2X1 0- 12 mo \/cm*-ChkZb-tfmzfttL^. 

tHf&-8%®M®&b<7)mt5x 1 o-»«~4 . 9xi 
0" 12 mo l/cm3T"&l>i<h# J J:9»4L<. 1X1 
0" 13 ~1. 9X 1 0" 12 mo l/cm 3 X'fo&ZttfW. 
\,zftt U\ 

[ 0 0 2 1 ] SH. #?&Bft7)ftm®w&|,yC(i. #1(3 

t>m\-®mi l zfrtfx® / j>"ix\^zbtfm u*. # 

*3V^T «H«SS<0«4S: d: 0 WUCteSt £ £ fc ** "CS 
4. 

[0 0 2 2] *»3ifc8vvc, r #JI£fcttl> 

[0023] mm* mmmt^m 

mcDmzmxm^m^m^coitmmmco^mm 
Mizm'j?ix\^vm%'.h'>Ti>£\\ ttz, mta. 
m®mbm%m'tcomizE.szti&!9nd . 

uc*§i^ mmmmizimtzmmitm^mfc 
wmwmw&imt&ftucDmvmizimti m<m 



[0024] ife. cco^-g-, ftrtssswflfctsftiiwk 

ifW^ftOj:M«W%fI#'2 0-5 0 0 mVgt 
« W^fili: £>H# 3 ~4 8 0 m V g T'i5 £ i £: 

[0025] zzx\ m^cojs^mmim^mw 

<nmzmmitm*mfo<o}mM%<o¥%)m i 5 o o 

tz. m%mizmmm*mfo<oit$kMmv¥£) 
mtm%mizmmm*mft<Dit$kw$cr>¥*> 

mimmnmmiz&^xmT&At&MB&m&tfm- 
T&izton&wt&i&T-r -if. m 

[ 0 0 2 6 ] <£ L/C. JJEfc H«<0«jS*>4> . S^hSP<7) 

ittjttsis-ft^^^Jtasa^^tttii o~2 

5 0 m 2 / g T' $> I) Z t ifi <£ 0 t < 2 0 - 1 -0 0 m 2 

^^K^^^it^Bm^^fit ^)Htt 5-2 4 
Om'/gtftii^iOffiK 1 0~9 0m 2 /g 

xhizttimzmLw 

[0027] **J, *«W03t«ffitcev^ . 

o izmmiz t <r>mz . mnmmvm i/cshr 
oite*»ftr**< L-cv><^t, #irt<7)iffl7Lfi 

[0028] 4fc. g^ffi5:Wt£^*« 
[0029] 
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[ 0 0 3 0 ] 0 1 J4. *S^tf»CT^#j8^2afc» 
fcflSl 0 0^^^^irffllllT'J)S. SEfc,..H 

[00 3 1 3 Hlfc5rf3fc»BlO«, ±kLT. 
H F 2 £ *t itlfWS 2 k . ggftHPMES 2 cog 
ftffiF 2±a^LTffiB3*tfcaWJWfil 

t . x^-- t- sdj: o aieos i o t nmc e k orac 
[0032] zn&mm-m%M2 o«. nwmm 

T#*ttftS2rtfcfevvc*?£$S£$-fr&. -eUT. 
^tt*«2|*jfc:*$vvc8&l,fc*?(i, SBjmffiKC 

[0033] jSOTOfi 1 W«*l4»(C|R}tS*l4 fc 

ffi*ffiffl-c# h . 'h l-awa 3 wjgBjMffi i 
Zjmz-£itztf><r>^bvpimwmm3 £3- n t£ 

Z nO : A 1 3- h#7^#W£>ft&. ^ v 

xatf. X h rm^kVWkXt hfflftz Ltz<k 
Wmm £ #9 4 JbfcWtfc t> (OX- i> J: 

[0034] mwmm t ixiz. m^^mzm\} 
ktiimmmmim^xa\ mmzisMWZtfyz 
mm. tfyAmmmmmmzn^zzixftnm 

[0035] niavn2n^i-j:at;, ¥##m*i2 

{4. K« i f i «ft&i i T«$ixl»^?L»Jl«^'5rl>3 

(4. gBMmfc*tjfiv^a£ffia$ftssflgB<9Jf 

ft*W5JB 2 2k. ^^JgP^S 2 1 k StfhSISOJI 22k 



[0 0 36] ZLX. 30^fnaCl5ltl>fef 

Jttw-4 k , #«r t ofeS©*^{4ftrt 
2 1 a»s>«ii#<ojf 2 2 c: wcm^ ix^i . 

««2*fflli4;kfc:±0. SK^*«S2p«jt:tJ»t 

[ 0 0 3 7 ] £ <IT\ 3O0)Jf O-eftf il^afi&^JJE 

flSIW)* 2 1 (C&(t£fiS«**K(*#£ L < (4 1 x i 
0" 13 ~1 Xl0-"rao \/cm*k%Z>±0lzmf5Z 

gBOl 2 2 ££5 ft S fe«R«f* k <D£i4# * L < J4 1 
X10" 14 ~9. 9X 1 0" 12 mo \/cm*k%&£o 

[0038] #*rfc^«MHIf*Sr±3E^*fr*S»fc 
-f 4 3 CPffnt£;ftfc<0-ok LT(4. #*fc*J»t5» 

[0039] £ ZX\ 3mM0)%ti%'ti<r)&m®.m& 

mmm<oMim*m#cvmMmcwt%m<r>3m-iz®. 

r,XBtfLZtlX\^%<&. ftrt«BOJi2 1(C*J»t*iWfc 
I^SftO jtfMfl¥%€(4*? 2L< (4 20-500 
mVgk=5rl»<}:o^Si5$tiT£ , 9. fiFW)«2 1 
fc*J »t 4 ^W#^it^ffi«0¥^ffi k «MIM)J| 

2 2£m&ffitmmft<?>it$kMm(?>¥&imkv>mi 

1&tl<l&3^4 80m2/gk%&mzmmtlX 

ioo40] %lx. &mzt5ii hmcMfrmwvcm 

zx\ mzmmmm^mfrwmmm 
trrs«^, =&«rkogt^^2S#:?i^¥%ss5: 
srac7)i2 1 frhwv%mm2 2Mrtrxmk%*th 
zttzxmm&jioitzi-z. 

[0 04 1]^LT. c\<F>%&Mt. «tt»0)JI2 2fc 
feftSSt-ftW^^P 3<VP^egtt5 0-5 0 0 
nmtJi-Sut^i t<, 7 0-400nmT'S>4£ 
k*«J:0ff*U\ *JMfOJi2 2tc*J»t*IMfc 

mmm*P3mm&k%m.m2 itzm& 
mitwmwm-p 1 <r>¥mmk(nmz2 0-300 

nmXb&ZktffttK. 2 5~2 5 0nm"C*4£ 

[0042] ^h^S^tJttSKtt^^^T 
l*Ba#5 0 n m*jS-C'^l» k , Xftf**4iRJRS<l* fc 

wifs* { 5 0 0 n m *Mt i k , nmpwmm&mi 
tfw&tz>k%h&ztitfhh. tfz. wmomzzs 
iimim^mk?co¥mmtmmcomizm& 
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mm^mwm-wm&t^mn o nm*)it$> 

[0043] tlx, H2ii, ¥Mmm2<omm 
m-mim^mwrn- ( p imp 3 ) wmzm 
1-4 .r k ic4 9 , mcommm&ziMin&wm 

[0044] OT. ZCDi$>£lZ^zmW't& .121= 

^■t*mmM2<7)m3<vm2Ui. ±btx. th» 

®I^/J^&IH[*#fttiTP 1 

Si^P 1 ^ffit©*§n^iiSfelgP 2 k^flifiKS 

ftT^4. 4fc, rt»!2 3&tf*JM»tf>JI2 2»A, ± 

k it, iwHirtHwtttt^p it. zammmm 
=f p 1 j: 0 fcT^aao^s ^UMtuj^awm^p 3 

P 3*)8®fci»#$*ifcfl!!Bfe*P 2 k *»&«KS*tt 
i>4. 

[0045] dec, HMkssj^Nifta^ p 1 owes 

(4*?4 L < (4 5- 1 0 0 n m k £4 4 3 (CiTOSftX ^ 
4 . 4 fc , KMfcft^NWWa^ P 3 <9 WM(4#4 L < 
(410 0 nml 0 t** <&44 0 fclHMfSflTV^. 
* LT . ft^h^l 2 2 fc8t*SlM3IIMP*Htt : PP-l 

kiwkUMmifttt^p 3 bn&mzm&mcmmfc 

Wf-P 3<n&&W&\±. lW!2 3£fc(t4BHMtJ¥il 
mtt^p 1 kiwttt^stttstfp 3 k<o£iK*rf 4K 

WMfP 3?)ffi£lFj£ j 0 < £4 J: 0 iz 

[0046] wwk* zmzbnwtikwmm.w 
^mmtmum 2 1 *> t>mw)M 2 2 kwc 
tfjirrsikfcfc*. #*rk 
<^)fe««»«*tt*rtai<io"* 2 1 *»^fw»<o« 2 2 iz 

WC^-t4dk^ : 5r4, .TcDftltfigl 0« 
1»12 1C(1 KfUN^mflcft^P 3(4 

[0047] JJEKfl^MMfltfP 1 ai/UMkft^NI 
ttfiT P 3(4t$(cRB5££ft4 *>*>?(*$:< . &ft<0lHfc 

wmtossmmthz t 4 . mtt.wm#t 1 

Ttt, mttts Ti0 2 , ZnO, Sn0 2 , Nb 2 0 6 , 
ln 2 0 3 , W0 3 , ZrOj, La 2 0 3> Ta 2 0 5 , Sr 

Ti0 3 , BaTi0 3 ^SrfflU4Ci:* i T#4. 
[0048] 4fc. ^|MW*c«a2«0^<^NWMi5a 

t«!r^WMl6 t fe^***i|»ta*P 2(4^Cli 

££*14«><7)T'(4&<, *TB3te«^J:tf/ifclill^ 

2kLT(4. AMWt^TlSfeSMPifflv^ik^-C* 
4. &JSSgftkLTl4ii7?n>-7-y. +9-1^79 



2' -t'tr'J^>-4, 4' -S^MMfS/U-M * 

r-^A (in) mmfktih. smmt lx 

(4, ^^;W7U-7^o^r-y, is7->%&m, * 

x 9 y%mmm^$>z t # 4 . 

[0049] 4fc, ¥3WWS2£>JI*U\ 3-50/^ 
mt'$>4«r k#W4 L < , 5~3 0 fxmXhlZ b tf£ 
9*J4L-<. 6-18/*m-C*4Ck3W5fc»4LV\ 
WME®?)Jf 3 m mmt &4 b . ft*8**# 
i^^Sr < =5r 0 #£*2&(;:©JK-e§&< *4«IKIjW** < =Sr 
4. ¥3*ttraaff#a*5 0jum£jB;l4k, IB 

4 i-^^tfaAtiot i,-^w* A ^>«ai* l ia 

fFSil. «M^ffi7J^14*%Tt4fi[fi]^#< : 3r4. 
[00 50] 4fc. M^CE(4, «fCBB$S<t4t)<0-C 
(4^r<. 0iJ^(4'. ^U35o(JWa, «UK*A*fc3l 
»fflV^^TV>4Mffik|S|tt<7)?rfflV^T<fc^. Wi. 

(4\ Ma^nmnii t i§i tm$-*-r 4 i> <oxh ~> x 
i> 4 < . SBjmii 1 k imsswmii 3 ±(c p t w<D 
ammmkimu temmmmmzmmmcomiz 
[omxMmz-tt&i>(r>x'bixi>£\\ 4^. 

1 W^it^ 3 fcfi A*^*ft#S*fe t CO-C'J) o r 

[0051] it, mm%E<nm&i>%M&zti ; mfo 
jm$ii;A,x'^titfmzmfezti%^tf. 1 -/ 1 8 -* 

S^r y^e-^ASS) 4 v>(43 ^-fbu f"7A k 3 

?I^L^t«0 : Srk2rffl^4ik* s -C#4. ^Wffi, Br 
y^?-t'^- h=5rk'^«^^W(^vS14^^ (*5J: 

[ 0 0 5 2 ] 4*:. x*-^s0ymmutmzm& 

$iiSt»0-C'(4^'<, ^y^t'-X^?rfflV^4 
Ck* { "C#4. 

[0053] mz. m 1 oawa3fc 
*iK&mmm$i±f3,mm2 oowmnmco-iMzi^ 
xmmz. 

[0054] ftf, mmmm 1 zmmhm^t. a? 
zmmcomu4±.izftt,zftKtz7 >ym F-r s n o 2 

$rfflV^T^-r4,Ik* { T#4. 

[ 0 0 5 5 ] mmmm 1 w»wwhb3±(c*» 

*MES2^#*S:^lSf4*SkL-C«. 09i.(f. JUT 
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m-P 1 t5MftS*fe«rt»«*2 1 *»W*fc*>*) 

mmtxmmmi Kgaumttntx t j: v\ 

&t , #fKK£S$nji«ffi 1 ^3^nffi 3 _b t&fi L , 

[ o o 5 6 ] * it, sa*Lfca, ^?gtt^ 

12 1 (£?L«¥#tt®n tJEMW*. Cc7)fc^c7)Mf£ 
fflJS{4«ETtt3 0 0-8 0 0W U\ MliJtfflJK 

*«3oo xaciprt ft & fc int^^tta? p i mom 
[ o o 5 7 3 £ £ . ¥®m)*£s§b«® i omra 

[00 583 at, ftrt»«0!2 1-Ltrt«l2 3*» 
jftf-&*£fcti, Witf, ±ea#rt»*>12 1 

Ht»$*7tffl^S:Wri»^Uc?RS:P!?-rSJ^Hi, 

aW2 3tJftftt*ik*«T*4. Ht, l*lSff«23± 

Sl*)gi5<7)12 1 £m*Sfc*<94MHSIfc, J9fje**)l8 

imt mmiz l t mm 2 3 ±t«*Mwe>« 2 2 
m-zzbttx'^h. 

[ 0 0 5 9 3 <Kt, ^K««2*tiS*8^5Haw 
*ffitJ:'5»jSfe*P2***$-fr*. «JSfe*P2li 

¥*#««2tft* mis*®*, i»a»**fett*i** 

if) S^4;fcti"5*^S**. c^fMf^rffiti. W 

umzm^izbtfxiz. z.<m* mm^tumtmm 
Zitzzt'ixmm&mnm, imzimtizttf 

X'%1. tcte , £ tf> fc S . fi*«fat!fiM!tJi5 tx , « 

^o^m s i-mo&mmmz^mmM 2 >*> t 
c 0 0 6 0 3 i mffM£«2rtt^*ns*«sm 

^tllll»f*T»»*lli*^*«IlffllMfc«Ht, *JI 
ift^aKo^ffiti.OjaswLtt.fcv^/ ' 



[ 0 0 6 1 3 tit* mm 1 ossubhrr 3±t¥# 
mm2$mm-m<vmbix&. ixrmmtfh 

lf«VNi«c*K«tlR«$^6*S£^fflv»rfc«J:^. 3 

B^reiS3±t^miflc*ig«tis*s*s^ffii: u-aa 

a*, JgffiflnMi, MvfitKMs ?vx?a*v\l 

-j>mmmmMm&zm^x t> £ < , ks^wje 

3±WtttS-**»SIMRfefcJBv^T«)J:v^ St, j* 

!6^witM#W4»ttcvD»*Mi:mitifei 

[0 06 2 3 C<0idtUT3te«Sl OSrflsRUfcft 
(4, 4Maw)*ttfcJ:i5«aCEtfH!L, ^fttftl® 

iot, x^-v- szmi t^-r <k a ta*±if r , 

[ 0 0 6 3 3 JSLb, *»««3ff**jaiM«C-3V^TR 
.[00643 ^J^.tf, ±iaoHJ|^tfcV^T(4, #1 

r t <^xifi«ffK$ft^ifl^fl 2 1 frt>m\-mm 2 
mmmmzmum 2 1 *> ^ft^h^i 2 2 1# 

(t'C^§-ti:l»*ftW : 5r*}*ii#tlS^$n^^. 
[006 53 «itf . ^IHWWSoMROJi^frJifcT 
«ttSOR4r« lSMc7)Ktt^^ftm^^ir*$^l) 

1 i: t J: 9 WBF t T t i < , ^«*«@^1S^li^# 

SjiNlflctt^i^S tfS i 1 1 «t OMV LT t J: < , 

^mwmmcr>mmmco^< 1 1 1 o<o«t¥%&g 

SvlttJ:OPSiftTt«J;v>. 

[00663 nfwtii, mm. 04 t*-r «t 5 1, 
^mwwss 2 wftrtaKo* 2 1 1 bmm^mmkTP 
3tf<kttix&<o, zntm&ma&miffif-p 1 

s^P3c7)E^sij^, fi^<7)ii2 ifrt>m&<nja 

2 2l,zMfXtmulX^&mj8L?i>^\ 
[00 67 3 ^J^.{4', last^fctdt, 

«s 2 o^^hgpoi 2 2 fcffijaws^mtfWBtf* 1 

P 3C0&X'b 0 , fil^^Oil2 1 £ 

««-ra¥#*tmj& t 1 s^co^^^^a^p p 1 co 
frxh 0 , 2 3 Srfli^-t i. *wttmt/t 2 imn 
mmmmfrp 1 mp 3 Tft->-c t <t v\ 

[00683 Ht, WliJf , 06 t^rf i 0 1, 
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tmimxmim^p 1 v>&?$> o , 2 3 m& 
?z>*&mtfw 1 ag^iHfct«fl« p 3 <w 
*> 0 , mmm 2 2 *«j£i-4^ttiwm^¥ 
mw&r-p 3 j: 0 fc^^^es**^* 1 a«£>i? 

c 0 0 6 9 ] *fc . mm. H7 i a t, 
«s 2 <oart»tf>i 2 1 , • rt aw 2 3 ai^a^hgp^i 2 
2 **ftw«js*4^fttt*w 1 a^osHMW 

12 ifrbm&<r>m22\,zMixm>Zik&ko\izm 

[ 0 0 7 0 ] ic, witr. 08^-fct 3 
mm 2 osra^Ji 2 1 mmn 2 3 *«jaw* *m 
mmMwmmftmmitm-p 1 k p 3xh 0 , 
2 1 1 i*igpi2 3 fc wswt , mm*mw 
wtp 1 ai/p 3 ^^t^fiiMflM^wm^p 3 
^s^w^ftrtapwfl 2 1 a^flaw 2 3 (owe* 
m ix fe 0 . ftjt«<oJi 2 2 *«ww-4 ¥»f«sm#» 
wiwwmTP 3^0 wjwig^its 1 a 

[0071] Witf . ±K««(BB«fc:*JV»T«4, 31 

*f*«ffil 4WWWIS 2tt. &ftU<DM2 1 kfi 

?hSB<o« 2 2 k , SrtSB^Ji 2 l k Wm<7)m 2 2k?) 

®iz%mzixim®2 3RV2 4 bfrbm&ztix^ 

4. %LX[ ¥»«rtES2«4o^JicO'e<x 

^fctsttifesRuwaf^ftrtaswa 2 1 

<r>m2 2 izfrifX &J?t& <k 0 CMKfS tit 1^4 . 4 
fc. 2«*>aiS£rr4¥3WMra (H^-f ) £fiSx 
&ffi&mix^xi>x\,\ 

[0072]^, JJB^H0B»£fcVvtli, 
«S^irfc«)ftSWW«fclWrr4*fti: LXl 

zm^h^z^xmwitztf. xmttz&^Xs ¥ 

gft«®<7)£« r k &S^«KMg|r? 4 tfftliW (CIS 
5g$*i4iO-t'te&^. 

[0073] ^mm^Jir&fSRtbtwiKHflrr 

[ 0 0 7 4 ] ft-r . #jgr k <nfflmfim<m*Mxi& 
mmmw^mmm&iimiz^xmwti. 

1 0 0 7 5 ] #«^k com^^ffcttlXliSHilS 



g#^¥%ffi£Jt$&-f 4 k . #1 r k tftfUyLSfrfltf) 
S^€XiiWS^O^€«i«F ,: ia5^«2 lfrfcft 

ftg&^Ji 2 2 tcwtriwips-* h x 0 wmtt. 

[ 0 0 7 6 ] * UT, ^hSPcoif 2 2 (c*sft*Mft&# 
^fbWWiiff 4 t < (4 1 0- 1 0 0 0 n m k 3:4 X 0 

tc»»u mmm2 2i,zmm?immM*m 
tmnmm2 1 izmmimmnwckmtvmt 

tt. *5'hg|5c7)ji2 2tio(tl)iffl7L@^ : ?i5^^ffi{i:»4 

U ^^^JifciJftSiWLS^^wT^ikftrtSfw 
if 2 l K&(t4mfl#ftO¥^ffik^l§(i*?4 t < tt 

3~4 9 0 nmttchXolzM'Bi'hi.oliZ-th. 

[0077] mmm 2 2 ^ammm^mx 
1 0 n m^mxh h k , m-&v>m 2 2 \,zimh%. 

^^zm^x^tihmmmmifm^-f^n^fi 
wh*. «wbw«2 1 te*jftsai?LS*^<oft 

1 0 0 0 n mSrjg^ -5 k , ft^hfl5c0« 2 1 
fi* { M'>-f4*3-eiX^I». 4/1, «JWBO*2 2fc« 

♦tsaiifLa^ofycttkikrtaKoi 2 2 tc*jtt&*n?L 
&m<r>9&Mb<?m.ifi3 n m*arc*6 k . m*mw 
iz&^ymmmemmiztouxmT&xt&mm&m 

[00 78] *LT, ±IBk|5l^ti^*^, 
12 2 tfeJtiiNllTLS^Oft^ett 1 0~ 5 0 0 n m 
"Cft4ik**«I:0#4U< 1 2~300nmT*4ik 
#HC#4U\ 4/i. f^h»^)JB2 2fctift4«il?Lg 

^o©±fiki:F , ia5co«2 1 iztsttim&fmna. 

^fikWH{43-5 0 0 nm-C$>4^k* ? cfc 0»4 L< 
5-3 0 0 nmT'J>4^k«CiF4LV^ 

[0079] -^r, mm<?>mi.zmhfflfim-ft<m 
mnt%%tnw.<m&frL>. mommm 2 2 izm& 

MfL&ftftWpsmifi 1 0~5 0 0 n mXh 0 . 
^(•^1 2 2 te*Sft4im&*MIWi&fSk Sl*ia5<7) 
12 1 t;fc(t4«J?L@^0¥^ffikc7)ll^'3~4 9 0 
nmT*J>4ik^4Ll\ iflfciO, ^WfWWrt 

izmz>itm$m®mzj: *)mmzfo±.mtz>zttfx 
#4. -eur, i^*&tct. ft^MJW)*2 2tc*jJt4 

WTLSafcW^tti 1 2 ~ 3 0 0 n mXh 4 Z k #«fc 
0»4L< 1 2~2 0 0nmT'*>4£k#lSK#4U 
4fc, *BWBtfDl2 2t*Jtt4iWfLa»-^<W%il 

3 ~ 3 0 0 n m X'$> 4 Z k ^ J: 0 if 4 L < 5 ~ 2 0 0 n 
mT'&4 i k aWgfcff 4 U 

[ 0 0 8 0 ] fcfc, *^m®O#lc0»LS^^«: 
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zmtkwm&%. ( - 1 9 6'c ) izttfflLxmmtfzzm 

2rfflV\ Cranston-Ink layS. Doll imore-Heal?£ N BJHj£ 

[ o o 8 1 ] awe, #flf<osiai**ini5"f 

iz. ^mmmhtzfrcomm^mzi-z^tsxy 

Mt) ftJEMWWri&C* 1 ^ #JB^)ffiBi**2BH«flite 
ft i> jfiv >ftftg|5<7>JBa»&ft i> Sv *ftJ1«tf)«taWT*; 

[0082] J: o %m&T8&th-tj%it. LTfcL 
J: OJIttWfcfcl:, 

wm-^tsx v ij _xt±^-x r- *wmMm\zmm 
xttwuu *<r>Vk. mk^xwzwmfh-hm- 

s wit j: o m&t& z\ b tfx'% tumnma 

[ 0 0 8 3 ] ftWLSIlSnJSi: UC, ± 

toix&z.,m>®itzi£n*mw$mfrt>m;-t&ii 

4. let, memnzBm-iijmb ix. i&nzm 
H9mMmjjm*m»inHNZs w&TMvzb'iz 
x *)w&x'% hw&ttv&wm ix a # , fmm% 

[0 084] *fc, ffiW>WL*»J^4#ttfcLT, * 

<n-&imiimz&'>xm£?ii}mt>t>&. £<o«^ 



tmm*m&(D-mmm*x'%Mit¥mzmMZ 

[008 5] ^<£d&»£»fS;«££ffl^l><r 
blz£*)^ mm. Hiot^iot. fti*J8&tf)«2 

i tft^f-as^i 2 2 1 £w-rsft®Bi£flij£-r& £ t*« 
x-%&. tzbhs m i o iz^i-^mmm 2 ofti^gp 

CO® 2 1 &tf ft*rgffC9® 2 2 li , 1 1 fciftRfe* P 2 *« 
WMltz 1 ffiH^BKtftiNlfMa^P 1 ?>*T«$ti 

xmtfis m^mm 2 1 ^^Kf^^e^p i isi 
&m%iihsmmbR2 ft^hgp^ii2 

£^T\ £ <7)i^-(; i 2 (i 3 ®W±tf)f8j££ 
[0086] 

[^MM] wt. mmRvit®Mzmfx*%,w<7)jt 
mwM/&mm®m±ffimmizn ^xmzm i < mtt 

[0087] ( mm 1 ) JaTfcijWJBfc J: 9s 01 

&fiit3£im i o b mm<7)m&Lm-f&%.n®zftM 

±H«?fll2 0 4:H«<0»J«t*t4 5X20 mmcoxy 
[0088] ^-h^lz-y^t;, Ti &#tHfc^g 

v^T. T i S-^tM^a^JlHc^jBRJC^affS-fr. ^ 
£ J: 9 . W81* ! 2 7 n mOT i 0 2 S^ ( 

Hf, OTs P2 7kv^d) t-Mrao-f r« (JSIT. 

an>r h«ikv^a ) mmttz. mz. *-h?u 
-7mzm&Kmiwz%z.tzzb}mi*±M&v'( 
mm i b mm^m^zx 9 . 1 2 s n mco 

Ti0 2 f4^ (7^— tf, OT, PI 28b^o) * 

1 2 nmCOT i 0 2 &^ (T^^— fe\ W 
T, PI 1 2b^o) i-btt-anJ VffiBL 

mWL3 b^o) % 1 9 8 n mOT i 0 2 

m-iT1-?~ fe\ UilT, P198fcV^> ^ttf^p 
HflRR (OT. an^f H*«4 kod ) ^iWSLJt. 
Clii^wan^ HJgaEl~4K*ait5Ti0 2 

[0 089] <Wc, an>f h'ap»l~40«eft.-f*ifc«' 
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[0090] -t^h-h. ?u4mmi*mi>xP2 

OT, ^-xhlb^o) , acM Fi§»lAtf3n>r 
F?M4£ffifflL-CP27kPl 98k?)«*Jt£P2 
7 : P 1 9 8 = 7 : 3 k L£^-X h (OT, H 
2kV>5) , 3o4 K**lRtf:m-r N«4£$ffl 
LTP2 7kPl 9 8k0)«itt;£P2 7 : PI 98 = 
1 : Ul^-Xb (OT. ^-Xh3k^d) ' 3 
o>f K**l*tf30>f K**3*«0BLTP27fcJP 
1 1 2 tcr>nM.it£ P 2 7 : P 1 1 2 = 3 : 7 k Lfc^ 
(OT, ^-xh4k^3) . an^'Mia 
Xf-au4 h'?M3Sr$fflLTP2 7kP 1 1 2kOHi: 
Jt£P27 : PI 1 2 = 1 : UU^-Xh (OT, 

^-^h5t^d) . 3n-f mm2*miLXPi2 

SCDfrZttS^-A h ( P 1 2 80-^WM ; 1 2«fi 
%, OT, ^-Xb6kV^) , ao-f h'i§$4££ffl 
l/CP 19 8cDASr#tf^-Xb (PI 9 8c7)-ifW*; 
12MA%. OT, ^-Xh7fcV^) , ^f^ftil 

[0091 ]-*, *7X«4 (^B^«tt^7^) 
±tC7-y*K-7"§ilfeSnO,#«S3 (K9 ; 7 0 
Onm) ZmtfLLt: ffimi (JI£ ; 1. 1mm) £ 

[0092] *LT. ^-XblZ&fiU<7)M2lcr>m 

*h3£»1*<0*2 2<9$J$fcfflV>fc. ■fSNb'fc, C 
<0SnO,»«iR3±te* 

>£PS'JU »WCiaiS-*fc. 4 50 

iCflfcfl^fc tX3 OtiWBMfSLLti. ^-X h 2 
MS^-A h 3 Srfflwc^x? U-yep«!k«*i:* 
kfc: J: "3, Sn0 2 #mRh(3@l(;*1-* 

[0093] ^mWfc«ff^)KBi(cfe**OT<0 

A^gfr [cis-Di(thiocyanato)-N,N'-bis(2,2'-bipyridy 
1-4,4' dicarboxylic acid)-ruthenium(II) ] Z\ 

tmzL? s-imw. m&&me>mm ■. 3 x 1 o-'mo 

)I L , 8 0 °Cc?)fflJK^fr^ 1 1 T" 2 0 Bffilftil Ltz. Z 
titzX*). ^m»«c«S20rt«B5tet|B»fe*SriRiFS* 
ft. HMWEVoc£to±$-&4fc*>fc. ^r- 
^ AffiftlfiSlFaw^fWBS Sr 4 -tert- 7^ f U V V 
0)T* h^HJ /Mtifc £ 1 5 #?SiS Lfcft, 2 5 -Cleft 
ftLfcSS^+fctsvvtfa*^ 3C1SS1 2*3jS 

[ 0 0 94 ] fcfc, £tf)iNMfr*ffifc:ovvc, gftffi?) 



Bfflt: lOcm*. ¥*fft«fii<0/S$ ; 12wra, «ft 
SP012 KOlJf ; 4^m. ^12 3(73®JI ; 4// 
m, ft*M|J<0fl2 2<0JiJI; 4jumT*9. ft|*i»tf>« 
2 1 rtOfe«R*fa?* ; 1 . 50X1 0- 12 mo 1/c 

m3 . uroio* 2 1 fivmmtmftnikmmn 5 ?- 

m ; 8 3 m */ g , 2 3 ^<^S®*^S ; 
1. 1 3X 1 0" 12 mo 1/cmK 1*1*1 2 3 FfyOlWI: 
»^ft<DJtfM<9Wi ; 6 2mVg, «MB« 
«2 2rt<afe*«#ffj£; 1. 06xi0-' 2 mol/ 
c m3 , fkftgBOl 2 2 rt^lMISft^flsOttaffia^ 

: 5 2ra'/gtt-)fc. 
[ 0 0 9 5 ] ZZX\ #«C*Jft*ftSW»»*»4OT 
*>2o*>:fri&fcJflvvt«fcU;. 1 o»«9fe3R«*a?J!£ 

MJEU i^«3iafc*4)3&»W!>3lW>fcJ|»f5SIW)^ 

[0096] 2oa6^-fe^©*^^ail^&{iOT^ 
c7)«fi£7c* k *«^*<0«j«7aRO»KJt £ *«> !> - k 

mwmm^jtmtmmmcommm^mmtt ix 
t i kRu tcojtmitzsfr. mizwvf-mmzwi 

[ o o 9 7 ] ix. ±$i<D2^<om&TmzwsM*- 

[ 0 0 9 8 ] afe. #JHfcfctt*i^*^^Jfc3Ul! 

fftiffi(x?'j-yEpl) txmizmmuzikcwE 

fi (Quantachrometh^, TAUTOSORBj ) ift^XWMW. 

mmiz£*)z<7)U®t,zmi-&mi§L®.w&znx. bjhs 

i#«$rr^^yHSS5>5:k"CTffiSmiJL, #irk 

^»**nuRurra«Kais • mvfixmnm^m 

[0099] mum 2 ) tmftmmcDm&zMTco x 
otzLx'tf^tzztwm, mmmi bmmazmaz*' 
o a 1 Lfc*«s i o 3 uz&mmmm 
±mmm2ot®nnm&tttz>ms%.v&mm® 
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Si512 3c7)ffMtfflV\ ^-Xh7 5r^hSPOl2 2cD 

mmmm 1 ±tH 1 fcjjrf¥**ra«2 1 mmmm 

[oioi] zcr>¥mtmmz^x . %ytmco 
mm-, i. ocm\ ^mwmmcomz ; 1 2^m, & 
i*istoJB2 lcomm-, 4um, figwi 2 3<nmw--, au 

m, M^cr,m2 2<7)mm: 4 ;u mf$> 9 , gftgl^a 
2 1 ft^fegl©*^ ; 1 . 13xi0-"moi/c 
m 3 , g^lg|5^/|2 1^cO^%^^ifc^ffi«^ 

6 2mVg, fWl 2 3 ftcO-feS©*^ ; 
1. 06X1 0- 12 mo 1/cm 3 , FMgP«23rtc7)M-fk 
%*2£tt?)JtSl®m?W1I ;6 2m«/g, «?bg|3tf) 
!2 2l*]£7)feSi3a«&Jg; 0. 36xi0" 1! mol/ 
c m 3 , &ftgB?)l 2 2 flWigftWzgtt?).tt^ffl1f 

2 0raVgti>^. 
[0102] (SUM 3 ) *W«c«S^«tt*OT^ i 

oia i i oat/@3 fc* uc&stuss 

*n«?fi2 o tmmm^^i-immmmmm 

[0103] -ttch-b. mmnzto^xmmLtz^- 

Xh4£®|*jgflO/f 2 IQH&fflzMW "<-Xh5£|*| 

gcs 2 3 <mmzmw h 6 £*$ms<o* 220 
j§<?TO i ±kh i fcsjrr 2 1 nmmrn 

[0 1 04] fcfc, £<0¥Wfl*Kfc-3Vve, 583fcffl^> 
Bfflt; 1. 0 cm 2 , ¥#ft«ti?)/I$ ; 1 2;um, M 
l*|gtf<7)«2 1<7)1J?; 4jum. 1*1$* 2 3 <7)1JI ; 4;u 
m, ft^h»<D«2 2W«IS; 4tfmtibl *l*lS5«0JB 
2 1 rttf>fa9R*a?« : 1 . 2 Ox 1 0-» 2 mo 1/c 

%i;66mVg, |*jgBJI 2 3 flOfeSRSHME ; 
0. 98X1 0" 12 mo 1/ci 3 , ftgfl/f 2 3F*J?)BHfc 

^4^*cojt^ffim^¥^i ; 54m»/g, m®v> 

m2 2PW&m®%®&; 0. 42X1 0-' 12 mo 1/ 
c m 3 , S^hg|5W« 2 2 flO|£f|»g#;<Oiti!lffi«<D 

; 2 3m 2 /g-e$>->£. 
[0105] (SWJ4) SQtWlfcfcvvailiLfcan 
4 mmuzmi%coXVxj-l-y7'Vzi-jl< 
=FM.; 20000) (WT, ^7'J-li: 

v^d) *WHU:. RMMc. =m-n*»»ifc:25ltt% 
co^ 9 xf-p y / U 3-;P?rtt L£x 5 'J— ( felT, 

sftin Lfcx 7 'J - ( J2H\ * 5 'J -3 1 v ^ ) £ 



[0 106] -etT, -1*^-3- hjfe-CiSIB 
1 ±fc!«iU **§^»iC45<rcT8Sl£Lftl*i 
*<0l2 1*»JSLfc. *?»J-2£|*1«12 3 
tftfBJStefflV^fcfcfcfc, -X9»J-3*fW-aW)Ji2 2 

<o»«Kfflv^ftrt*<oi 2 1 nB&tmme&mizx 

9 , ASPl 2 3 fc*WB<0l 2 2 t 
[0 107] -f-LT, mum 1 |B|«0>¥Jtte i 9 , 3 
1 ±(C0 1 (c^-t^ifMiffi 2 1 nnrtMSW* 

; i.oc m 2 , *mwvm<r>m •, 
m\HM<7)S2 icomm ■, 4^m. nmm2 3comw; 4 

//m, ft$j#tf)Jl2 2<OJBJf ; 4/xmT'J>9, #«0 
«2 10fe^©*^;l. 1 5X1 0-' ! mo 1/c 
m3, rtflm2 30e%Qm&]£; 1- 0 2X10- I2 m 
ol/cm 2 > fi^Ol2 2CT>®mM®%. ; 0 . 9 . 

5x1 o- i2 mo 1/cm 3 , m\w>(n>m2 logsm-, 
5 1 ftnm23c7)mm ; 5 4%, mmc?>m2 2 

<nmm; 6 0%X'h->tz. 

[0108] mums ) mmmuzh^xwmLtz^ 

viA Mllino^ K**4£ttJflUTP2 7 : P 1 9 
8 = 5: 5 1 LfcSffifcSHi^W*' yxfi/y/'jn 
20000) £»UcX5U- ( 1SJL 

conn-f h'?i^(;25W4%^'Jx^-ixy 2 /y n-yWSr 
»U^7U- ^9U-5kV^a> 40K 
m%(r>XV xfl/y^ 'J 3-;P£^Jp Lfcx 

«^)«2lSr»JSL!t. JWC. X7'J-5&rtSBl2 3 

<mmzm^xwMm2 in&fctmmn^mzz. 

9 . rtSPl 2 3 1 S^hSP^S 2 2 1 SrJBJfi L^. 
[0 110] *l/c, KttM12:mK^#«(cJ:0. 3 
^«flE 1 ±ta 1 ic^*»flrtBffi 2 1 |5]li?)fiij£o¥ 

S^ffi^ffiS ; 1.0cm 2 , ¥#fr«fi§?)J?$ ; 12juitu 
®rt^a2 inmW ; 4^m, rtSa2 3^«Ji; 4 

12 1 ; 1. 08X1 0" 12 mo 1/c 

m 2 , l*]gP12 3<7)-fe5Rl&*S&Jg; 0. 88XlO- 12 m 
ol/cra', mt\-®cr>!acr)'&m®.m%%. ; 0 . 7 2 x 
1 0" 12 mo 1/cm 3 , ftrtffiDJ|2 KOffiBfi* ; 5 6 
%, rt»«2 3<02fflt*; 5 8%, «MWU<OJI 2 2 Offi 
M!*; 6 3%tJ>ofc. 

(HM0>J6 ) H»J4 fc*JV^Till!LfcX5 9-1 ?rvs: 

-3- b-a-c««ffi i ±.izwfti. &mitKmz45 
gx:T«BSU*rtSf<o»2 1 wu. 

-3*fi*h»«JB2 2<0?B^tfflV^Tftrt*»(iOJB2 ltfD 
J^fiSt m<ommzX 9 ^f-gP^l 2 2 £Bf& Ltz . 
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conn zlx. mmitrnmozmizx*) , m 
wnm i ±tE8 1 o ic* iti^mmm 2 1 mows, 

T. g«Dffilf; 1.0cm 2 . ¥#ttmii<7)J?£ ; 8// 
m. ft|*»/12 1<DJI/S; 4;um. ft»7)/f 2 2<0 
Iff ; 4 ^ mX$> 0 . ftflgtfOl 2 1 tf>fe*«*WK ; 
1. 1 5X1 0-' 2 mo 1/c.m 3 . ftMBJOJi 2 2 3>fe 
«Rifa?JS;0. 95xiO" 12 mo 1/cm', ftl^ffi 
OJf 2 1 ; 5 1 X, ft»MMM>JI 2 2^)2SHl* ; 

[0112] (UNH 7 ) UltMStefevvOHSLfc* 

$tffcf£fc450X?TiMLftflS&O«2 1 fcfcrtUfc. 
&(;:. X5y-6*ft^<al2 2<0»JftfcJfllrVtftp'i 
g0?)« 2 1 FHKVMUc J: 9ftfl»tf>* 2 2 2: 

[0 113] -f-LT. HitWIli:R««O*J«fc:J:0, 3S 
BJ!S«B 1 Hzm 8 (3* t £¥z£#m& 2 4: RlfcOflll&O 

T, gftffi<7)ffi« ; 1.0cm!, ¥*Jftmfe7)!5£ ; 8// 
m. ftfW)H2 KOJgJf ; 4;um. ftfl-gROJi 2 2<7) 

mm-, 4u mxh *) , s^gp^i 2 1 <oex<8*&« ; 

1. 0 8X1 0" 12 mo 1/cm', ftfl>9tol*3fe*ft 
*WK;0. 72X1 0" 12 mo 1/cm 3 , ft|*|gBOJf 

2 1 nmm -.5 6%. mum 2 2 nmm ■, 6 3 
[0114] atmii ) gmmuz&^xmmuz^ 

t&ltmnfflR : 1. 0 cm 2 . SHE; l 2jum. JBrt 
<7)fe5gl&*$E; 1. 50XlO" 12 mo 1/cm 3 . 1 

mmim^mwcommnco^m ;82mv g ) 
wmv&mmBm±®nmiimuz. zm 

^-xMco^BMfi§l±^oepfiJ, KML ^Eii 

[0115] <Jt«SEM2 ) mWM 1 fcffl^fc'*-;* h 2 

Wffim; 1. 0cm 2 .. J|Jg; 1 2//m. *rttf>fe*(R' 
1 3X 1 0" 12 mo 1 /cm 3 . mfiWfflt 

mmwnmmnwm. ; 6 2 m*/s > srf^L 

tzZt fiWWi . HtlM 1 fc IsjaWJlfc J: 0 #*fiXtf 
Xh2^BM®l±^EPffl. «flL Mi 30$ 9 
[0116] < JbttW3 ) ^WflttffiOlBIfcJaTOJ: 

a tLtffoJt; fciawi'. mm 1 1 r*^«hc i 
[oii7] -r**>^, «mi te&vvowu^- 
&JB2 3WJ^«fcfflV\ *<-Ah2ZWmcom2 2cr) 



mmzm^tzz t wut. mum 1 1 m&mzx 0 , 
mmm 1 ±fca 1 vim-^wwn 2 1 nmmm 

1 0 1 1 8 ] :^iW«r5^t . Sftffitf) 

PS; 1. Ocm 2 . ¥3SflcmHc7)l¥£ ; 1 2j«m. ft 
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